The genes coding for the hsp70 (dnaK) molecular chaperone machine occur in the moderate thermophilic archaeon Methanosarcina thermophila TM-1.
The hsp70(dnaK) locus of the moderate thermophilic archaeon Methanosarcina thermophila TM-1 was cloned, sequenced, and tested in vitro to measure gene induction by heat and ammonia, i.e., stressors pertinent to the biotechnological ecosystem of this methanogen that plays a key role in anaerobic bioconversions. The locus' genes and organization, 5'-grpE-hsp70(dnaK)-hsp40 (dnaJ)-trkA-3', are the same as those of the closely related mesophile Methanosarcina mazei S-6, but different from those of the only other archaeon for which comparable sequence data exist, the thermophile Methanobacterium thermoautotrophicum deltaH, from another genus, in which trkA is not part of the locus. The proteins encoded in the TM-1 genes are very similar to the S-6 homologs, but considerably less similar to the deltaH proteins. The TM-1 Hsp70(DnaK) protein has the 23-amino acid deletion--by comparison with homologs from gram-negative bacteria first described in the S-6 molecule and later found to be present in all homologs from archaea and gram positives. The genes responded to a temperature elevation in a manner that demonstrated that they are heat-shock genes, functionally active in vivo. Ammonia also induced a heat-shock type of response by hsp70(dnaK), and a similar response by trkA. The data suggest that the moderate thermophile TM-1 has an active Hsp70(DnaK)-chaperone machine in contrast to hyperthermophilic archaea, and that trkA is a stress gene, inasmuch as it responds like classic heat-shock genes to stressors that induce a typical heat-shock response.